SUMMARY
INTRODUCTION
Obesity is a growing health problem all over the world and affects people of all ages (1) . Overweight and obesity in children and adolescents lead to co-morbidities such as hypertension, type 2 diabetes, dyslipidemia, and metabolic syndrome in the future (2, 3) . According to the global data, the prevalence of overweight and obesity in adolescence increased from 4.2% in 1990 to 6.7% in 2010, and has been estimated to increase to 9.1% in 2020. There are approximately 43 million overweight or obese children and additional 92 million are at risk of being overweight in the world, particularly in the developing countries (4) .
Development of the adolescent obesity is affected by many factors and mainly results from the imbalance between caloric intake and energy expenditure (5) . As a result, the prevalence of overweight and obesity varies between developed and developing countries as well as between rural and urban areas of a country (6, 7) . These differences result from the genetic predisposition of the communities as well as from sedentary behaviour, changes in diet habits and lack of physical activity (8) .
Because of the rural-urban migration, urban life in Turkey does not always result in a positive health approach and have different effects than expected on health problems such as obesity and hypertension associated with healthy behaviours. Although the differences in the prevalence of obesity and hypertension between rural and urban areas for adult population have been previously reported, there are limited data for adolescent population, even though the adolescence is the life period during which the individual is most affected by social changes and prone to risky behaviour and habits (9) .
The purpose of this study is to determine the prevalence of obesity and to compare the associated risk factors between the adolescent children living in rural and urban areas.
MATERIALS AND METHODS
This cross-sectional study was conducted among high school students getting education in the city centre and rural areas of Eskisehir between March 2012 and February 2013.
Subjects
The study was conducted on a sample of high school students from rural and urban settlements in Eskisehir Province located in the Central Anatolia Region. Eskisehir is among the more developed provinces of Turkey but its rural areas are still under development. Based on the register as of 2012, the population of Eskisehir totals 789,750 people. There are 35,004 students in urban areas and 4,563 students in rural areas at the Eskisehir's high schools.
This research has been planned as a school screening study in high school. Turkish students completing primary education have to take an exam to enrol to Anatolian high schools or vocational high schools. The students accepted to the Anatolian high schools are more successful in the exam than those accepted to vocational schools.
Ethical Considerations
The required permissions for conducting the study were obtained from school administration and Eskisehir Osmangazi University Ethics Committee (approval number 11/06.12.2012) and informed verbal consent was obtained from each student.
Study Design and Sample Size
A two-stage stratified sampling method was used to determine the schools that will be included in the study. The sample size was 3,457 with a margin of error of 1%, and considering the frequency of associated cardiovascular risk factors as 10%. Two districts in the city centre and 12 districts in the periphery of Eskisehir were selected by random sampling. The schools in the districts were stratified by their education programmes. The schools were selected from each stratum (Anatolian high schools and vocational high schools) in proportion to the number of students in schools. Class 1-3 students from 16 high schools were visited and available 2,870 (82%) students in the city centre and 1,048 (72%) students in the periphery (3,918 students in total) were included in the study.
Procedure
The questionnaires used in the study were filled in by the students under supervision in about 30 min. The specially designed questionnaire form included questions about socio-demographic characteristics as well as cardiovascular risk factors including smoking status, diet habits (breakfasting, consumption of sugarsweetened beverages and fruit and vegetable consumption), physical activity and time spent on computer and/or television. After the completion of the questionnaire, body height, weight and arterial blood pressure of each student were measured and recorded.
Obesity was assessed by using WHO criteria (< 85th percentile, normal; 85-95th percentile, overweight; and ≥ 95th percentile, obese) (10) .
An automatic blood pressure monitor (OMRON M2) was used for measurement of blood pressure (11) . According to the reference limits of the "Fourth Report for Diagnosis, Evaluation, and Treatment of High Blood Pressure in Children and Adolescents" published by the American Academy of Paediatrics, the blood pressure of < 90th percentile was considered as normal, 90-95 percentile as prehypertension and ≥ 95th percentile as hypertension (12) .
WHO STEPS criteria used in the WHO study of health behaviour in school-aged children was used to evaluate the nutrition, physical activity and time spent on computer and/or television. Physical activity was measured by asking questions on four different aspects of it; physical activity at the school, physical activity during recreation time, physical activity on the way to school, and the time of physical rest. To define low level of activity < 600 MET-minutes were considered. Inappropriate use of computer/TV was defined as spending 4 hours or more daily on computer and/or TV. Dietary habits were assessed as follows: inadequate fruit and vegetable consumption was defined as consuming < 5 combined servings of fruit and vegetables per day. Inadequate consumption of sugar-sweetened beverages was defined as consuming one or more sugar-sweetened beverages per day. Having breakfast was defined as eating breakfast every school day (13) .
Statistical Analyses
Data were analyzed by using chi-square test as a univariate analysis and multiple logistic regression as a multivariate analysis. Logistic regression analysis determined the socio-demographic characteristics affecting obesity (age, gender, family income level, dwelling of the student). As a second step, following the adjustment for socio-demographic variables affecting obesity and for variables at p < 0.10 significance level in univariate analysis, the model was constructed to determine the independent variables affecting obesity for rural and urban areas separately.
RESULTS
Of the 3,918 students included in the study, 52.2% were females and 47.8% were males. The age of the students ranged from 14 to 18 years, with a mean age of 15.72 ± 0.99 years. Distribution of adolescents from rural vs. urban areas according to certain socio-demographic characteristics is given in Table 1 .
Compared to the high school students from urban areas, those from rural areas were mostly males, aged 16 years or older, had a low income level and were boarding students. Distribution of adolescents from rural vs. urban areas according to obesity and other features is given in Table 2 .
Of the students comprising the study group, 11.7% were considered overweight and 10.4% obese. The prevalence of being overweight was 10.4% and 12.2% and the prevalence of obesity was 7.9% and 11.3% in rural areas and in urban areas, respectively. Similarly, the prevalence of prehypertension, hypertension and physical inactivity was higher in the urban vs. rural areas. On the other hand, prevalence of smoking, inadequate fruit-vegetable consumption and inappropriate use of computer/TV were higher in rural vs. urban areas. Adjusted OR and 95% CI values for the risk factors accompanying obesity and being overweight in adolescents according to dwelling sites is given in Table 3 .
In urban areas, being overweight was accompanied by prehypertension, hypertension and family history of cardiovascular disease and obesity was accompanied by prehypertension, hypertension, excessive use of computer/TV, having no breakfast, physician-diagnosed diabetes mellitus, and consumption of sugar-sweetened beverages. In rural areas, although the variables accompanying being overweight were parallel with those in the urban areas, obesity was only associated with prehypertension, hypertension and family history of cardiovascular disease.
DISCUSSION
This study aimed to determine the risk factors associated with being overweight and obese in adolescents from rural vs. urban areas. In the study area, the selected socio-demographic characteristics are different in rural areas compared to urban areas. The lower rate of girls and higher mean age of students in rural areas result from the fact that girls in rural areas usually do not attend the school after the compulsory schooling of 8 years, and that children from rural areas usually attend the school in older ages (14) . Adolescents from rural areas attend high schools in nearby urban areas. Because there are no high schools in particular rural areas, children have to continue their education in boarding schools. As shown in Turkish Statistical Institute 2013 data, the income level was found to be lower in rural than urban areas (14) .
In this study, prevalence of obesity among high school students was found to be lower in rural areas compared to urban areas. The prevalence of obesity has increased steadily all over the world since the 1980s (3). Although obesity and being overweight is also prevalent in developed countries, the increase in the prevalence of obesity and being overweight is more noticeable in developing countries regardless of whether in rural or urban areas. The previous studies from several countries have revealed that the prevalence of obesity in rural vs. urban areas varies between countries. The studies from America, Japan and Spain have reported higher prevalence of obesity in rural area, whereas those from China, Nigeria and India have found that prevalence of obesity was higher in urban areas (15) (16) (17) (18) (19) (20) . On the other hand, in Turkey, the prevalence of being overweight and obese in adolescents has been reported to be 9.9-17.6% and 1.6-7.8%, respectively (21) . In the study of Simsek et al., the prevalence of being overweight and obese in individuals living in urban areas is higher compared to rural areas by 4.9% and 3.8%, respectively (22) . Obvious differences found in the comparison of risk factors between rural and urban areas are the reflection of living conditions in rural areas. A major problem emerging with the increasing prevalence of obesity among adolescents is the increasing prevalence of prehypertension in this age group (23) . Because the blood pressure values may vary depending on the age, gender and body weight in adolescents, there is limited information about the regional distribution of the prevalence of hypertension and prehypertension. Often, the prevalence is underreported because of missed data.
In parallel to the obesity, prevalence of prehypertension and hypertension were also found to be higher in urban compared to rural areas. Several previous studies have found no difference in the prevalence of hypertension between rural and urban areas, whereas some have reported higher prevalence in rural areas and others in urban areas (24) (25) (26) . As seen in our study, this might be due to the fact that prehypertension and hypertension are associated with obesity.
Regular physical activity during childhood and adolescence improves strength and endurance, helps the bones and muscles to be healthy, allows the body weight control, reduces anxiety and stress, increases self-esteem and stabilizes blood pressure and cholesterol levels (27) . The living conditions caused by urbanization limit the activities of individuals, leading to a sedentary lifestyle. Previous studies have reported that the adolescents living in rural areas are usually more active than those from urban areas (28) (29) (30) (31) . Similar to the study of Ucar et al. carried out in the same region, we also found the number of actively living individuals to be higher in rural areas compared to urban areas (32) . However, it is interesting in our results that time spent on computer/TV was higher in rural areas than urban areas. Because of the limited social activities and lack of hobbies for adolescents living in rural areas, the time spent on computer/TV might be increased (33) . This may be regarded as the indication that sedentary lifestyle may also become prevalent in rural areas, leading to a physical inactivity level similar to the urban areas. In addition, there was no relationship between physical inactivity and overweightobesity in rural and urban areas. This result can be explained by the overweight-obese individuals' weight loss efforts, physical activity and individuals' dietary habits such as snacking.
The number of smokers among high school students is higher in rural areas than urban areas. Accordingly, in the "Turkey Burden of Disease Study", the prevalence of smoking among adults has been reported to be higher in rural areas than urban areas (34) . Because of its place in the smoking epidemiology, Turkey is among the countries in which the smoking-induced morbidity and mortality will be high in the future. Despite the anti-smoking laws and media campaigns for children and adolescents in Turkey in recent years, the desired results have not yet been achieved in rural areas (35).
The higher prevalence of inadequate fruit and vegetable consumption in rural areas may be explained by the difficulty to access fresh vegetables and fruits (36) . Because the main sources of income are animal husbandry and grain cultivation, fruit and vegetable cultivation is limited in rural Eskisehir. Therefore, fruits and vegetables have to be brought to rural areas from the city centre and because it is not always possible, nutrition-related problems may arise in these individuals living in rural areas.
Interestingly, in the logistic regression model, the factors associated with being overweight were similar for rural and urban areas, whereas the factors associated with obesity differed. In urban areas, obesity in adolescents was found to be associated with increased time spent on computer/TV, having no breakfast, physician-diagnosed diabetes mellitus, and consumption of sugarsweetened beverages.
The increased prevalence of being overweight and obese in younger population led to increased prevalence of essential hypertension (37) . The risk of hypertension is 3 times higher in obese children compared to non-obese children (38, 39) . In a study conducted in Europe by I'Allemand et al., 35.4% of children who were overweight were hypertensive (40) .
Family history of cardiovascular disease is a major factor that should be emphasized in obese and overweight people. The role of genetic factors in the aetiology of obesity was demonstrated once again (1) .
Having no breakfast is a major factor associated with obesity in urban areas. Although breakfast is a meal that is often overlooked, it is an important component of a healthy diet. Cross-sectional studies have demonstrated that regular breakfasting is associated with a lower risk of being overweight or obese among children and adolescents (41) . Regularly breakfasting individuals are usually more active than those who do not and the fibre-rich foods in diet stabilize insulin and glucose levels in the body, thus maintaining a healthy body weight (41) . The association found between obesity and consumption of sugar-sweetened beverages might result from the partial diet used by obese children.
Although the prevalence of excessive use of computer/TV was higher in rural areas, it should be emphasized that there was a significant association between the time spent on computer/TV and obesity in urban areas. Several previous studies have reported that obesity is positively associated with the increased time spent on computer/TV (42, 43) . Watching TV and the use of media reduce the physical activity and metabolic rate. Moreover, eating high calorie foods (chips, nuts, etc.) during watching TV or using computer also leads to unhealthy life of children.
The prevalence of physician-diagnosed diabetes was assessed in the study. We underestimated the prevalence and there was no relationship found between physician-diagnosed diabetes and obesity in rural areas (44) . One reason for this result may be that diabetic individuals are asymptomatic with type 1 diabetes. Therefore, the American Diabetes Association recommends regular screening for diabetes in children and adolescents. Despite the limitations of the study, our results also support this recommendation.
The major limitation of the study is the inability to analyze the cause and effect relationship due to the cross-sectional nature of the study. In addition, we could not find out the reflections of self-reported diet and physical activity assessments in rural and urban areas.
In conclusion, because the risk factors may differ between the adolescents from rural and urban areas, being overweight or obese should be followed up along with the risk factors. It is important in overweight and obese children to assess the family history of cardiovascular disease, blood pressure and blood glucose, to ask about the habit of regular breakfasting, and to evaluate time spent on computer/TV. As in urban areas, environmental regulations are becoming important in rural areas as well. Appropriate social activities for children to make them to spend more time in parks or playgrounds are important in urban as well as in rural areas.
